DELLA proteins act as the negative factors in gibberellins signaling, among which RGA, REPRESSOR OF GA1-3, is commonly regarded as the most vital one. In the transgenic plants carrying pER:RGAΔ17-HA expressing the gain-of-function of RGA in a estradiol-inducible manner, the embryo showed the similar phenotype with the one sprayed with PAC. On the contrary, the embryo in della quandruple mutant rga gai rgl1 rgl2 displayed larger size, mimicking the one with exogenous application of GA 3 , which further proved the important effects imposed by gibberellin in this process. Seed embryogenesis is followed by storage reserve accumulation, desiccation and dormancy. Surprisingly, gibberellins function as a seemingly negative force in the later phase. Both previous research and our experiment data showed that seed storage protein and oil content decreased in the della mutant with reduced seed dormancy or even vivpary phenotype, demonstrating the possibility that gibberellins are also involved in the seed maturation stage. In summary, gibberellin may functions both in the early and later periods of seed development. In Japan, the patients of osteoarthritis were estimated more than 10 million, which corresponds to about 8% of Japanese population. As the patients will lower their quality of life for limited regeneration of damaged articular cartilage, various clinical approaches such as the replacement with regenerative cartilage have been advanced. Articular cartilage develops from condensate mesenchymal cells and maintains chondrocytes in the epiphyseal area during endochondral ossification. After birth, the ossification continues and the cartilage remodels histologic construction from immature and homogeneous tissue to three layer structure, losing regenerative capacity. The cartilage is one of the most matrix-rich tissue and the matrix contains mainly glycosaminoglycan (GAG) and collagen. Although GAG and collagen correlate with the stiffness and the osmotic pressure in adult cartilage, respectively, their quantitative analyses in the cartilage during maturation have not been done yet.
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Therefore, we quantified GAG and hydroxyproline (HP) for estimating collagen in rat articular cartilage from the perinatal to the adult stage. Changes in GAG and HP quantities per dry weight of the cartilage showed different patterns during the maturation. The GAG/HP ratio was dramatically decreased at the perinatal period. The ratio may be useful to estimate functional maturation of the articular cartilage, and give a clue to improve the quality of regenerative cartilage for clinical approach. Seed development is dependent on nutrients, such as the carbon source, supplied by the parent plant. It remains largely unknown how these nutrients are distributed to zygotic and maternal tissues to coordinate storage of reserve compounds and development of protective tissues that perceives environmental signals. Here we show that phosphorylation of TRANSPARENT TESTA GLABRA 1 (TTG1) regulated by SK11/12 mediates the carbon flow to fatty acid synthesis and seed coat traits in Arabidopsis seeds. SK11/12 phosphorylate TTG1, thus preventing TTG1 interaction with TRANS-PARENT TESTA 2 (TT2). This compromises TTG1's functions, through enhancement of fatty acids biosynthesis in the embryo and reduction of mucilage and flavonoid pigments in the seed coat. Therefore, phosphorylation of TTG1 by SK11/SK12 s is essential for regulating carbon partitioning between zygotic and maternal sinks in seeds. Selenium is an important trace element physiologically involved in antioxidative protection. This micronutrient is needed for normal reproductive health, but information about the best stage within the periconception period for selenium-supplementation that can promote successful pregnancy outcome is still limited and not well established. Hence, this study aims to determine the effects of maternal Selenium-supplementation at varying stages of periconception period on murine blastocyst morphometric measurements, percent occurrence of good quality blastocysts, and implantation status. ICR female mice were randomly assigned into the unsupplemented group (Group I) receiving basal diet without selenium, and treatment groups given with 3.0μg selenium supplement per day during pregestation only (Group II), pregestation-throughout-gestation (Group III) and gestation only (Group IV). Both blastocyst morphology and implantation status were assessed. Results show that the morphometric measurements of blastocysts appeared to be unaffected by selenium-supplementation at different periconception stages. Selenium-supplementation at pregestation only (Group II) and gestation only (Group IV) produced 73.3% and 95% good quality blastocyst, respectively, which are higher relative to the 38.5% occurrence during selenium-supplementation at pregestation-to-gestation (Group III). Percent pre-implantation loss of Group II and Group IV was 9.78% and 17.32%, respectively, which are lower relative to the 27.74% of Group III. Among treatment groups, selenium-supplementation during pregestation-to-gestation (Group III) yielded low quality blastocysts and high percent pre-implantation loss.
In conclusion, maternal Selenium-supplementation during pregestation only and gestation only are the best stages to yield high percent occurrence of good quality blastocysts and pre-implantation success. It has recently been shown that tail regeneration in Xenopus tadpoles require a sustained increase in the production of reactive oxygen species (ROS). We have also found that embryos are associated with sustained high levels of ROS, which are also needed for tissue development to proceed. It is not entirely clear what is the source of ROS during embryogenesis and following injury, and whether it is identical for both processes. Furthermore, it is unclear what specific type(s) of ROS are required for either process. One of the primary aims of this project is to identify the source of ROS and their nature, during embryogenesis and following injury. In both cases, particular focus is made on hydrogen peroxide (H₂O₂) and its precursor superoxide (O₂-). A second primary aim is to determine the downstream targets of O₂-and H₂O₂, particularly during tissue formation, repair and regeneration. To address these aims a model with high regenerative capacity has been chosen, namely frog embryos and tadpoles. Characterisation of specific ROS involved is made possible through the use of the electron paramagnetic resonance (EPR) spectroscopy and fluorescent imaging. Ultimately, we are investigating: to what extent developmental processes are reactivated during regeneration, in the context of ROS; and whether manipulating specific ROS levels might provide a mechanism by which we may induce and sustain a better, more complete regenerative response in humans, following injury. During larval development in Drosophila, cellular growth is coordinated with organismal growth for successful metamorphosis. These events are regulated by evolutionarily conserved signalling pathways such as mTOR and Insulin signalling and are coupled to phosphoinositide turnover.
Phosphatidylinositol 5 phosphate-4-kinases (PIP4Ks) synthesize a small fraction of cellular PI(4,5)P2 from a very low abundant substrate phosphatidylinositol 5-phosphate (PI5P). Loss of PIP4K in multiple model systems does not impact overall PI(4,5)P 2 levels but result in elevated PI5P levels. We had previously described the single Drosophila PIP4K (dPIP4K) as a positive regulator of PI5P levels and TOR signaling during Drosophila larval development. Consequently, mutants for dPIP4K (dPIP4K
29
) are delayed in development through larval stages. They show reduced body mass concomitant with a reduction in cell size. Recently, we have ascertained a role for dPIP4K in the regulation of insulin signaling in Drosophila larval cells. We observe that dPIP4K has a cell autonomous role in determining cell size in larvae. dPIP4K 29 cells were more sensitive to changes in cell size than wildtype upon ectopic activation of insulin signaling. Interestingly, loss of dPIP4K resulted in elevated plasma membrane phosphatidylinositol 3,4,5-trisphosphate [PI(3,4,5)P 3 ] levels in larvae and cells showed increased insulin sensitivity. We identify a dPIP4K dependent step in insulin and TOR signaling crosstalk thus underpinning the role of dPIP4K as a regulatory component of cellular and organismal growth signaling.
The subcellular site of dPIP4K activity relevant for the growth phenotypes observed is unclear. To address this, we generated flies where dPIP4K is targeted to different cellular membranes and test these for complementation of dPIP4K knockout phenotypes. Using genetics, we also assess the relative importance of the phosphoinositides -PI5P and PI(4,5)P 2 in the context of cell size regulation. Development is a vulnerable time in the life of an organism. In mammals, malnutrition during early-life exerts long-term influences upon the physiology and disease risk of the future adult animal. Known as nutritional programming, this phenomenon is well established in human populations and mammalian models but the underlying mechanisms remain poorly understood. We have established a Drosophila model for nutritional programming and used it to investigate the effects of developmental diet upon lifespan. We show that restricting dietary yeast during development can, depending upon the subsequent adult environment, more than double median lifespan in Drosophila. We find that developmental nutrition regulates the production of harmful molecules (autotoxins) during adulthood, which are shed into the environment and decrease the lifespan of same-and opposite-sex flies. Through a combination of genetic manipulations and biochemical approaches, we identify autotoxins as alkene hydrocarbons, a specific class of cuticular lipids previously known for their essential roles in protecting against desiccation and as pheromones. We also find that changes in autotoxin production and/or resistance may also contribute to known effects of housing density and altered Insulin signalling upon lifespan. This study establishes Drosophila as a powerful new integrative physiology model of nutritional programming and identifies a new mechanism by which developmental diet programmes the longevity of an adult animal and also that of its conspecific neighbours. Lipid droplets (LDs) are the main lipid storage sites in cells. The size of LD varies greatly under different physiological conditions. Comprehensive studies revealed that LD size is closely associated with its function. However, the mechanisms underlying LD size regulation remain poorly understood. Through a large-scale overexpression screen in the Drosophila 3rd instar larval fat body, we found that overexpressing a myb/SANT-like domain-containing
